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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a secondary battery which is provided with a large 
electric capacity and improved in cycle degradation characteristic over a long period by 
dissolving a polyamide elastomer at a high temperature so as to have a concentration of the 
solubility at room temperature or more, and cooling it at a rate of a specified temperature/time 
or less with stirring. 

SOLUTION: A polyamide elastomer is added to a N-methyl-2-pyrolidone solvent, and dissolved 
by stirring for 1-3 hrs within the temperature range of 140° C-180° C so as to have a 
concentration of the solubility at room temperature or more. It is then cooled to 50° C or lower 
or a rate of 2-10° C/hr to provide a binder consisting of the polyamide elastomer gel particle. 
The polyamide elastomer is obtained by reacting a dicarboxylic acid and a diol with a polyamide 
having a reduction viscosity of 0.5-7 dL/g. Examples of the dicarboxylic acid include oxalic acid, 
maloic acid and the like, and examples of the diol include ethylene glycol, 1,2-propanediol and 
the like. 
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[0 0 7 1] iEa^ttfbWfc^Wtt^Jb^ftSlS**! 
[0 0 7 2] ±EiE«Sk:fett*IS»a«J<0E^«t4, }fi 

•a-^{b^j i o o «»gi5icM lt, i~2o ma&tffi s 

Ll/>„ BE^fitf, 1 «Sg|5*jiT'tt. ±f5a-&»fk»* 

so [0073] ±mnnMRi?iEm&<DBm±, <®izmm 



(8) 

13 

[0074] ±e-fe>*u-$r-i:LT«\ ms??Kco#rl 
*MB<Z>^HM5 : 1 0 - 5 0 nru HHP 3* 3 0 — 70 

^u>^^;i/A^co7^;i/A, ri>\ mtmn^my io 

[0 0 7 5] ±lBW»«^i±. «^»»c«»it*?®S¥ 
ft^tf, Wfctf, *-**-hJB. *;l/*5>«. SIR 

K 1, 2 — ^ h^i/x^ V, l, + 

4-^^;l/-l, 20 

[0 0 7 6] ±B«*ItLTI4, WU:»MIEtf&<, 0H 
*fcf. L i C 1 0 4 > LiPF 6 n L i B F < , L i B 
Ph< (S^, Ph«7ix;«^t) , LiCK 
LiBr, MeS0 3 Li GS*K Meli^f;H*S 

t) . cf 3 so 3 ^w*>n> cn6tt*a-eso^ 

[0 0 7 7] »*W»K-*«»«x *«£SW*J:fc:jg 
«Sn*«T»©ffl«*MR*tt**L, fro. 

[0 0 7 8] 

(1) #U7^FIX7Xhv- (A) co^/S 
Z^ifvSi 4 6fiagR. 7f 0 8fi 40 

yij3-;l/A^>f;VyiJ xi— ;l>= 5 0/5 0 

/2. 4 ^Mt) ] , mw®w&±m6-i~^v> (t 

8 5 0, 9 8 %BSK^ 2 0 "C^cOJiTcfeffi 3 . 5 d L 
/g) 1 2 011^ ttKlTTh7^f^^ 
hO. 2 51185, SSifcbTl, 3, 
;l/-2, 4, 6-hU7 (3, 5-^-1-^^-4 

bUX (2, 4-S/-t-7^7ix;0 t^7 50 



# BB¥ 1 1 -2 8 8 7 2 1 
14 

T^hO. 4Mg|$£jta*_, SJS3R*a*»H«T> 2 
0 O'ClcffiSLfco 1 0»«*ctt6-^>fn>^«jHI 

l> awa»*fcaofco c^ssTStc 1 Wot 

|Jb'r^7K^a«rlt« , r5CfctCcfct)BIKb^o xXf;P 

[0 0 7 9] (2) #'J7^F^X7Xh7- (B) <D 

(T 8 5 0, X&lfflSttSD 1 2 0 B»g[5 
<7>ftfc>DlC, 6-t^nyA 1 0 5 0 (9 8%», 

2 0°CT^Jl7rttffl6. 2dL/g, azf^ig) 4 
0 0M»*JB^\teCi:W*Ua\ *Vx^7^K 

(A) kH«lcLT*yxxf ;V75 F6 0 7liB5« 

ft/Co 

[0 0 8 0] ±IB#U7^ K^X7Xh7- (A) Rtf 

(B) fcO^T, [tj] s *U7^FtA Rk 

1 tc^b/Co 

3 0°CTfi!lSLfeo 

(n) *U7^FM (fi»%) 

^n^^ait (dsc) «ci&fcsafr6 2 

4 ovicmuis. Wic- 1 0 o°c*^2 o B c/»©Bia 



[0 0 8 1 ] 
[Si] 







A 


B 


ffiit&K (dL/g) 


1. 2 1 


1. 1 5 




36. 7 


65. 9 


Si* CC) 


204 


2 0 3 


igam^^ (J/g) 


3 1.2 


43. 1 



[0082] (3) r)vmwm (a) <omm 

;l/-2-t!aUK> (iXT. TNMPj £t,->5) 9 5i 

mfmr. 1 8 0 °ct 1 mwsiMfT# v t 5 f^x^x 

•fZtctblcmU&LT 2 0°C/B#<D(^SilJS^«^=9:^ 



(9) 

15 

Kmc* 9 0'Cfr5 5 0 , CKjW*TS«a<»D, YfrUt 
? (a, ) <^#rttl;»6 

[0 0 8 3] IM&ffrM.? (a, ) {iffiSSS 
«S^c.J;t)9Mbfci:<15^ 2. 5/imf$^ft 5 S 
CWMiT-ftmtk (a) ^2 0 0/irn<DFi'?- 

T'l 5 0°CT5^g;^Lfct<15s IS1 0/imCQi3 

[0 0 8 4] (4) y^i^ffttt (b) (DfflW 
#V7i Flfcx^X hv- (B) 5fiSg|5&tfNMP 9 10 

5 mms^mwim t mnmm<Di^ > fc 7 ^ x n kn±& 

^^i^T, 1 8 0 XX 1 . 5 B^frtf-ttf iJ75 
Flfcx^XFv- (B) cDNMPfg^MSLfco !S£P 

m&*um^%tcMcMm: lt 2 0 °c/B#cDKia3ija 

^fgiien/co #:^T\ ja^gttJ;(3y;l/iK? (b,) 
tlfJ>l')£ftt*ftffiL, mZfttcyMfc? (b,)*NM 

pxm$Lx, y;i/Bt? (bjsrsiRLfco miR^nfc 

ti!52 /xm-eafeo/to Sfc, y;b^tt^'J75 KIR 
[0 0 8 5] JifSy^S? ( b , ) 5 0 a«g[5£r^> U> 

5 omag^a^u jsss*^«iT-M#bT, ±§-&y 

(b) y;l>&^#Jifcte (b) 

5nmf^/c:, £fc, C<Dy;l4jM^li({* 
(b) *2 0 0/imCDF^^-yu— FT-^'^XS±tC 
1IL, ^M^tt-y^X 1 0 0°CT5^I£^ 30 
LfctC5. 19--$ 5 itm<Dt%--%:7 j ;lA£>mt>i\ko 

[0086] (mnm 1 ) ^mmm (B*mm±m r l 
b-cgj , nmrnrnm ©t»*9 sss& &a\ y 

(a) (Wf£fitffi«*#j) i ooSttRS 

ffft, C ©ft®gfl§^Iigi£;g\ 1 0cmX30cmX 

1 5 p. mmcommcm^Ltz'iks t-^xtmi^xm 
s l * . 

[0 0 8 7] jgljj^ 5t;l/tgf3/^ 
)\> Y 1 ^iVtZm^L, 9 0 0 "CW^WT 5BfHj&fi£ 40 
-TSCfclcioT, LiCoO, Wcl^ftLi 
CoO z 9 OMgBRttlfmftJfcLTy^r-r' F 5B 
■SB*. YMttftmfo (a) (S^MMffliSaSJ) 1 

o oaagpic^^^ x^u-«oiEmiimx?g^ 

£rf#/c„ C (DjEmmm^T.^^. l 0cmX30cm 
xi 5 timmcommicm^Ltcik, *-7>X$E.MLX 

[0 0 8 8] «^?Ltt7°obf \sy-7 j )\sLM*.>\\s-*i 

-icimmmm [yn^byA-^- f 1 1 , 2 -~>* 

^ b^riy^iytaommm^ l *;Wc*fLTs 50 



ft mW- 1 1- 2 8 8 7 2 1 
16 

AKLiPF.) 1 ^e;i/(Diy-g-T?§SPLfcto] ^r-g- 
iSWct, CCD-te/^-^-Sr^LT, ±fEftHffi5: 
O-'IEm^i'&SHE LsEMfflSffi^lg L tz „ 

[0089] (usa^ij 2 ) jE^riMmmm^mm tLx 
Ytm^imto (a) tc^^r, (b) 

[0090] mmm 3 ) jERunmmm^mm t lt 

?M±?ftmfo (a) IcR^T, YlVftLttm®- (b) 
^rffiffib, ft©ffiRmEtt@lc;tetf SljgfB&fc 2 0 01 
MgRfcLfcCtJiWi. HiSSCilJl t IeUWc LTMiSffltt 

[0091] (jt^cfij 1 ) mR.uMmmm^mmt lt 
y;HS?#ifS[ft (a) icftx-x. tfvyvite-vr^ 
(mmit^nm i~k f - 1 3 0 0 j ) ttm®x{&mLrz 

/Co 

[0 0 9 2] 0ti&#lj2) #U75 F^X^X h?- 
(A) cONMPrg^^Lfcf*. mff^-fSfcifLT 

frm^ftmtettmtc c<»t ^<D^mmit 1 5 °c/b# 

T&-? fc„ #5nfcy;l/«?iHR«:tt!JI«®Ssp^#T 

ison*. c(Df)vm^^L^mm.^mnmxm 
nisxvmitz^ ffrWFFftmfo (a 2 )^f#fc„ y^ 

mMMK ( a , ) cD^S^rfeffiMIl^Mlc * D W£ L 
3 0 nmX&^fZo 
[0 0 9 3] l&rjV&fttfttit (a 2 1 50/im© 

— y^fpxi 5 o °ct- 5 ftm$z&Lrc taz, mzt> % ^ 

23—XW. K>tSt><D%>2>7j ;l/A7bn#e.n7to CC>y;Hi 

fee 

[0 0 9 4] (ttfi?0!l3) 75 h"7- (B) 5 

UT^JgrWfe. CCQlgJg^l 0 0/im<DF^2 — 71/ 

-Kf^xmhtim ^5Gffini^-y»f'T? i 

OO'CfS^PMlfttc^, IPS 5 /imCDi^— ^7 

[0 0 9 5] ±fBT-ff?)tXfcy;l'^<D)fag^2lC^ 

[0 0 9 6] 
[*2] 



(10) 



1 1 - 2 8 8 7 2 1 



17 



18 









ai 


2. 5 


a 2 


1 30 


b, 


2 




b 2 


1. 5 



[0097] ±&T°m < bfttcm&mmmc-o^x, j-xt 

[0 0 9 8] (1) MM (Ah/kg) 
A/cm ! cO^mgRT-^itmjEE 2 . 7 5V T-jft«-f 5 C 

[0 0 9 9] ( 2 ) ^ffifi#s£ (%) 
M^fflm?a^^«i± 4 . 2 VT'5 B#P^3EH L tdk, 1 m 

A/cm ! <o^mm.-v%i±ns. 2. 1 5 v -e^tt-r 3 c * 



10 



1&nm&tZM%.L, ZOOt-Y^HtlOO^i' 
;bg<Dit (2 0 O^-Y^b/l 0 O+K-r^W 
T'ilf;. 
[0 10 0] (3) ^POSStt 

lenftxfyi/x^w (i) ±\cwz, *<D±.fr 

e.W«0. 3mmCO¥-P3tt^J6?.n/'cXT->L' 
XS£D¥« (II) ^-©iS£|5tf¥« (1) <Dmicl±% 

[0101] 
[13] 

















(Ah/kg) 






mm 










IE M 


m m 


iE m 




ft 

m 


1 


139. 9 


9 5. 4 


O 


0 


0 


0 


2 


13 7.4 


9 3. 8 


O 


0 


0 


0 




3 


138. 1 


94. 7 


O 


0 


0 


0 


ft 
& 
0»J 


1 


1 1 7. 9 


9 0. 1 


X 


X 


0 


0 


2 


1 1 3. 8 


87. 8 


O 


0 


X 


X 


3 





[0 10 2] (HBW4) 

(^iJ7^K^X77h7- (A) <?>&j$) 7> ? tf>'^ 

1 4 6S»gH, T^U^Un— ;H 0 8 fi»gtf. 

/WyWJ3-;^ 5 0/5 0 0&;Wfc) , ft 

^W7yi;v»«»/y*^is»= 1 / 2 . 4 
Ce;Wt) ] , *J¥ttW±«6-^>rp> (T 8 5 0, 

9 8%W^ 2 0°CT*<DSjcft5Jg3. 5dL/g) 1 

2 01IS, MkLTfh77f;W*-hO. 2 
5fi»g[$. ^J^LTl, 3, 5-hU^^;b-2, 
4, (3, 5-i/-t-7f;V-4-tKP 
^S/^V^W ^>~tf>0. 4fifigf$, Mmc, hjx 

(2, 4-^-1-^7x^1/) *X77^hO. 
4fi*as**p^ «d«*ail5»H«T. 2 0 0°Ctc^ 
SL^Co 1 0^lctt6-^o:/*WU aw** 

2 0»MT2 4 0TCST«U «E*fE*?To 
/Co M^Uti 1 O^BTf 1 mmH gttTOSSffSICil 



40 



[0103] (y;l/tt?i)«*OllllID M^Hrt^aiR 

xXf/V7^ K»SW6%fcas<J;5k:NMP?aBW*4D 
fcfc* NMP ^#J£:5&n*_$|;b o /c^^S^rt 

l££fc£:8 0 r pm$Tt&*U:±«\ £«*V^&*^*<5 

/Co 

[0104] (HfiSCT 5 ) mamsiiStf 7 -c/^p-e* 
SCiOWtt, MNM4 fcBI*fe:LTy;Wtt : F»tt#* 

[0105] emmme) im^mnp^d^^s 

tc. MNP*iOA«*«i©M-&16rtflDaS*M 7 5°CT* 
60, fW*.»*>ofcWFfl!)«'&3irt©ia*tfl 7 0°Ct* 



50 MILfco 



(11) 



1 1-288721 



19 



20 



7) ?*»»ffii8fi;tf 7 "C/Brcfc 

6 tmmc ^Tfjmtti&t** 



[0106] (I 

immure* 

[0 10 7] (J£tg0!l4) B^F*3tCMN P\,Z.1mx.Z>n 
IC, MN P^P^-^ifiBijOa-S-^rtCDiaa^r l 7 5°Ch 
L, *P^.$?t)o^B#(Dfi-&llrtcoaa^ 1 7 0°Ci:U 

tc, #*5, S«8*J«»cJ:S»iajatfE«-3t^-r, 1 0 0 
°C$T'« 13—10 °C/£fT$>r) , 1 0 0 °C~ 5 0 °CS 10 
T'fct 8 — 6 °C/B#T-fec fc, 

[0 10 8] (JtSSP5) a-&HF*3»CMNPlcAD^.SfS 
IC, MNP%Anx.SitHu©a-&ilF*90iaS^ 1 2 5'Ci: 
U lMM&t>^tm<Dm£&ft<DUWt\ 2 0'CtL, 

immmtciD 1 2°cra-rsj;7icga$ijffl]u^: 
*<&*si use s^wm 

[0109] (j±«M6) fi-g-HWcMN PtcSn*.3^ 
MNP^An^.SiaHuoM'&igrtCiSS^2 o o°Ci: 

*^t- i mrsmtc o 1 5 ms?- s <t 3 iciggtwuLfc 

[0 110] (Jfc&0lj7) fi^lgptyCMNPldtox.?.^ 
MNP^jtinK.SiaHU<Da-g-lirt<75raa^r 1 3 5°C£ 
U jto*&toofcl$<D*&Hrt<OSg;& 1 3 0°C£: U 

a^-e 1 nawsfc 5 1 ms-r s ± a tja«#j»L**< 



[0 111] (ifc«fi»j8) 



S-HftlCMN PldTOX-SBg 30 



fc, MNP^r*0^^(ttBU<Dfi-&grt«S)g^ 1 7 5°Ci: 
U itax.«lte-3fc^pOa-S-|lrtOSS* 1 7 0°Ci:U 

[0 1 12] ttfct£0lj9) S^Hf^cMN PlCjfjnx.3K 
MNP^rilD^SifitijcDfi-a-llrtcOfijg^ 1 7 5°Ci: 

l ^pKSfe tJ l TWiSTS <fc a £fij*ffflfflJL&# 
ZftiflLtcck «^t±. &%0g 4 raao^-e^i/tt 40 

^SMfr&tHBLfc. £»0!l4~7, RtfJ«8fW4~9 

«fc *) mmntc *f>m?imfcitmj: ltis^m l 
ft. 



ICJ;D 1 0* 



[0 113] (1) 



-2 0fifl%3¥AL/M£, ^Ste^XStifaWcT l 0 0 

0 l im<ommm^.tLtco mztitci%mw3i\ ooii 

ftWlffl^lTgffi*, 1 cmX5cmXl 5nml(?)i 

[oi i4] sua, mmv**j±o. 5*fr£&m=i/\ 

>l>h l^frtZmSL, 9 0 0X<D&m.fp-V5tefmffi!$. 
T^C^tCcfcoT, L i CoOi %f#fc. t#5>nftL i 

coo 2 9 5mm^RzfmmmtLxif^y7^ b 5m 

MSB*, fil»#j5aj|«k:»MaW«»J:J:D»»«-a:, 

Ir8?&£\ 1 cmX5cmXl 5 ftmfOZ^SStl 
ftLtc'fa 1 2 0 0 C<5D*— ^"^3 0#&g|£*£LTi§S!l 

zstmm 4 - 9 * o urn* tiitrimrnvm ten* 

[0 115] (2) |R/hy;l/OSWBS 

Of) iP£ 1 0 mm, Jffil 50mm, SI 1 50 mm<£>7J 

^xm^YMittrnfottT-fv *r-$-T°mz 1 o o 

/zm, ipg5 0mm, S£ 1 0 OmmO^f ?TIIL 
fco ^^OfS, 1 2 0°C-C3 0#BMa&b;fco 
(a) y;l/CD^*?*IiJ^-T5y-^ (**6SMi**fc8U 
SMSEB *A 100|im S/Jn 0 . 2 5/im) Icj; D 
fFffibfto **3, 3#^ffiLfc&?£Wffi*fflfre>K>< 

§§ica*i, MNP)gffitc?g)PPRitg-e$»5ct^aigL 
ft„ 

[0116] o) m^&^vm 

1 U>y h;K3D^fcft^*^X)EfcigSgiJ«rAn, - 1 0 

°c, 2 3 °c, 6 0 °cco-?-n^'nofiS?t{cAn 3 a^p^ 
mm ^m^frtDmffixmcm-izwffi Lit. 

[0117] ( 4 ) mniicowM 

Lfc 0 $ft, mjKDmmttmmc&'ommLrze nmm 

c i: lc i 0 nfc«<ScDfp«a**^ 4 $ i: * 

[0 1 18] 
[»4] 



(12) 



1 1-288721 



21 



22 















150 


15 0 


17 0 


17 0 




5 


7 


5 


7 














2 


2 


2 


2 




5 


10 


2. 5 


2. 5 




m 




m 










m 





[0119] Jt«094~9 <feOBI»*nfey;Wtt^« * [0 12 0] 











&m\7 


tmms 




M CO 


17 0 


1 2 0 


200 


130 


1 7 0 


17 0 




12 


t 5 


1 


1 5 


1 






£0 






mmm mm 


2 


2 


2 


2 


2 


2 


vim^wtm (Mm) 






30-50 


15-30 


1 00 

ECfc 


2. 5 
«T 
























































£9 
^£ 




^>*& 








' 


(ft) ^-rncr^fe 










as-** 


it 



[0121] 

4 tis«<o»W^*siN7k«»»^«fi<!DSBfe)Srte x 



